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USING INFORMATION ON A SUPPORTED
ONE ZONE CONFIGURATION SETTING IN
DATA FORWARDERS TO DETERMINE
ZONE INFORMATION TO SEND TO DATA
FORWARDERS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a computer program
product, system, and method for determining whether a
short or long message format is used to communicate zone
information in a network.

2. Description of the Related Art

A distributed switch includes a plurality of interconnected
data forwarders that provide ports to interconnect end device
ports, where an end device comprises a host, storage server,
etc. In a distributed Fibre Channel Switch, a controlling
switch is in communication with one or more Fibre Channel
data forwarders (FCDFs) over a Fibre Channel network. In
a distributed Fibre Channel over Ethernet (FCoE) switch,
the controlling switch is a controlling FCoE forwarder
(cFCF) and is in communication with one or more FCoE
data forwarders (FDFs) over an Ethernet network. The data
forwarders provide Fibre Channel or FCoE connections to
end devices in a Fibre Channel or FCoE Fabric. The
controlling switch maintains zone information for the net-
work in which the distributed switch operates and updates
the zone information of the data forwarders with changes to
zone information or state of devices within the zone, such as
the allocation and deallocation of N_Port_IDs for end points
connected to data forwarders.

Fibre channel technology provides zoning that allows
specification of which devices logged into the switch fabric
or Storage Area Network (SAN) may communicate with
which other devices. In a distributed switch, the controlling
switch maintains zoning information for a Virtual Domain of
the distributed switch. As end devices log into the distributed
switch and are allocated N_Port_IDs belonging to the Vir-
tual Domain, all of the data forwarders in the distributed
switch must be informed of the zoning information as it
pertains to the devices that are currently logged into the
same Virtual Domain. This is done with a series of NPZD
(N_Port_ID and Zoning ACL Distribution) requests from
the controlling switch to each of the FCDFs in the distrib-
uted switch. Each of these requests carries a payload that
describes a new N_Port ID allocation/deallocation and a list
of all of the other N_Port_IDs currently allocated in the
Virtual Domain and the data forwarders having zoning
information affected by the allocation/deallocation, each
containing a list of the other N_Port_IDs to which access is
allowed However, the amount of zoning information in each
NPZD message grows as additional end devices log into the
data forwarders. The NPZD messages to the data forwarders
can grow several factors in size and require numerous
frames to transmit the NPZD message.

SUMMARY

Provided are computer program product, system, and
method for determining whether a short or long message
format is used to communicate zone information in a net-
work. One large zone is implemented for end devices
coupled to ports of data forwarders, wherein in the one large
zone all the end devices coupled to the data forwarders can
communicate with each other. For each of the data forward-
ers coupled to a controlling switch, operations are performed
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2

comprising: determining whether the data forwarder sup-
ports a short message format; generating a first formatted
zoning distribution message identifying the data forwarder
and ports on the data forwarders in the one large zone to
which end devices are connected in response to determining
that the data forwarder supports the short message format;
generating a second formatted zoning distribution message
identifying the data forwarder and the ports on the data
forwarders in the one large zone and additional fields of
information on the ports on the data forwarders in the one
large zone not included in the first formatted zoning distri-
bution message in response to determining that the data
forwarder does not support the short message format; and
sending the generated first formatted or second formatted
zoning distribution message to the data forwarder.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1 and 10 illustrate embodiments of a distributed
switch.

FIG. 2 illustrates an embodiment of a data forwarder entry
for a data forwarder in data forwarder information.

FIG. 3 illustrates an embodiment of a membership dis-
tribution message.

FIG. 4 illustrates an embodiment of a membership accept
response.

FIG. 5 illustrates an embodiment of a zone distribution
message.

FIG. 6 illustrates an embodiment of a peering descriptor
included in the zone distribution message.

FIG. 7 illustrates an embodiment of a peering entry in the
peering descriptor.

FIG. 8 illustrates an embodiment of operations to provide
membership information to data forwarders coupled to the
switch.

FIG. 9 illustrates an embodiment of operations to send a
zone distribution message for a change to the data forward-
ers in a one large zone.

FIG. 11 illustrates an embodiment of operations to pro-
cess a change to the one large zone configuration.

FIG. 12 illustrates an embodiment of operations for a data
forwarder to process a message sent according to the opera-
tions of FIG. 11.

FIG. 13 illustrates an embodiment of operations for a data
forwarder to process an accept response from a linked data
forwarder.

DETAILED DESCRIPTION

Described embodiments provide techniques for determin-
ing whether to use a short or long message format when
communicating zone information in a distributed switch
environment managed by a controlling switch to which data
forwarders are linked. The controlling switch determines
through messages with the data forwarders support for an
one large zone (“OLZ”) OLZ short message format. One
large zone may mean that no zoning exists and all end
devices are considered part of the one large zone or that all
currently active devices are in the same one zone. When
reporting zone information upon detecting changes in the
state of end devices connected to the data forwarders in a
one large zone, the switch may send a short format zone
information message to data forwarders that support the
OLZ short message format, The OLZ short message format
does not require that for each end device in the zone, a list
is provided of the other end devices in the one large zone to
which this end device may communicate. However, for
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those data forwarders that do not support the OLZ short
message format, the switch sends a long format message that
has additional information indicating for each end device in
the one large zone the other end devices to which this end
device may communicate.

FIG. 1 illustrates an embodiment of a network computing
environment 100 including a distributed switch 102 com-
prised of a switch 104 and one or more coupled data
forwarders 106a, 1065. The forwarders 106a, 1065 include
ports 108a, 1085, 108¢, 1084, 108¢, 108/, to connect to the
switch 104 and to ports 110a, 1105, 110c¢, 110d of end
devices 112a, 1125, 112¢, 112d, respectively. In FCoE
implementations, the switch 104 may include a port 108¢g to
connect to a network fabric that is different from the network
116 between the switch 104 and the data forwarders 106a,
1064. The switch 104 communicates via port 108/ with the
data forwarders 106a and 1065 over a network 116 via data
forwarder ports 108¢ and 108/

The switch 104 includes a switch (CF) controller 120 to
perform the switch 104 operations; zone information 122
providing information on end devices on the coupled data
forwarders and the end devices with which each port may
communicate; and data forwarder information 200 on the
data forwarders 106a, 1065 in the distributed switch 102.

Each data forwarder 106a, 1065 includes a data forwarder
(DF) controller 1264, 1265 and zone information 128a, 1285
providing information on end devices in the network and the
end devices with which each of these end devices in one or
more zones may communicate.

The switch 104 manages zone information of end devices
1124 . . . 112d that may communicate with other end devices
in the network 100 for the distributed switch 102. When
ports are allocated and deallocated in the network 100, the
switch 104 transmits information on the end device updates
to the data forwarders 1064, 1065 so that the data forwarders
106a, 1065 may update their local zone information 128a,
1285. The data forwarders 106a, 1065 use their local zone
information 128a, 1285 to determine whether an end device
port 110a-110d, transmitting data or a message, may com-
municate with the end device that is the target of the
communication.

In one embodiment, the switch 104 may configure one
large zone (OLZ) in which all end devices on the ports
connected to the data forwarders 106a and 1065 coupled to
the switch 104 are in the same zone and may communicate
with each other, i.e., any-to-any connectivity. Further, any
end devices 112a, 1125, 112¢, 112d, connected to the data
forwarders 106a, 1065 in the one large zone may commu-
nicate with end devices connected to any other of the
forwarders 106a, 1065.

Although two data forwarders 106a, 1065 and a certain
number of ports and end devices are shown, there may be
additional data forwarders, ports and end devices in the
distributed switch 102 managed by the switch 104 and/or
additional switches, to provide multiple switches connected
to multiple data forwarders. Further, data forwarders may be
directly linked to other data forwarders. Further, the distrib-
uted switch 102 may connect to additional distributed
switches in the network. The end devices 112a-112d con-
nected to the data forwarder ports 108a . . . 1084 may
comprise servers, initiators, targets, storage devices, etc.

In an FCoE embodiment when the network 116 comprises
an Ethernet network, the switch 104 may separately com-
municate with a Fibre Channel Fabric and the forwarders
106a, 1065 may communicate with the end devices 112a-
1124 using Fibre Channel or FCoE protocols. In such an
FCoE embodiment, the switch 104 and data forwarders
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1064, 1065 communicate using a Fibre Channel over Eth-
ernet (FCoE) protocol. In such Fibre Channel over Ethernet
embodiments, the distributed switch 102 may comprise a
distributed FCoE forwarder (Distributed FCF), the switch
104 may comprise a controlling FCoE forwarder (cFCF),
and the data forwarders 106a, 1065 may comprise FCoE
data plane forwarders (FDFs). In a Fibre Channel embodi-
ment, the network 116 may comprise Fibre Channel con-
nections.

The ports may comprise physical ports or virtual ports
providing Fibre Channel links. In certain embodiments, the
ports 108/, 108i, and 108; connecting the forwarders 104,
106a, 1065 may comprise Fibre Channel Virtual A ports (VA
Ports), providing virtual links.

The CF 120 and DF 126a, 1265 controllers may be
implemented as an application specific integrated circuit
(ASIC) or a processor executing computer readable program
instructions in a non-volatile storage, or a combination
thereof. In this way, the controllers 120, 1264, 1265 include
hardware to execute code or logic to perform the operations
described herein. The controllers 120, 126a, 1265 may
include a volatile or non-volatile memory to store zone
information 122, 128a, 1285, data forwarder information
200, and other information used during processing.

FIG. 2 illustrates an embodiment of an instance of a data
forwarder entry 200, in the data forwarder information 200
maintained by the switch 104 for one of the coupled data
forwarders 106a, 1065 and includes a data forwarder iden-
tifier (ID) 202 and an OLZ short message format indicator
204 indicating whether the data forwarder supports the OLZ
short message format.

FIG. 3 illustrates an embodiment of a membership dis-
tribution message 300 used by the switch 104 to distribute
information about the configuration of the distributed switch
102, such as when data forwarders 106a, 1065 login or
initialize with the switch 104. The message 300 includes a
membership distribution message code 302; an originating
switch 304 that generated and sent the message; the desti-
nation data forwarder 306 or port of the data forwarder to
receive the message 300; and a feature descriptor 308
including an OLZ indicator indicating whether the OLZ
short message format is supported. In a Fibre Channel
implementation, the membership distribution message 300
may comprise a Distributed Switch Membership Distribu-
tion (DFMD) message modified to include the feature
descriptor 308 and OLZ short message format indicator.

FIG. 4 illustrates an embodiment of a membership accept
response 400 sent by a data forwarder 106a, 1065 in
response to the membership distribution message 300
including an accept response message code 402; an origi-
nating data forwarder 404 that generated and sent the accept
response 400; the destination switch 406 or port of the
controlling switch to receive the message 400; and a feature
descriptor 408 including an OLZ indicator which may be set
to indicate that the OLZ short message format is supported.
If the data forwarder 404 does not support the OLZ short
message format, then the OLZ indicator may not be set by
the data forwarder 404. In a Fibre Channel implementation,
the accept response message 400 may comprise a Switch
Fabric Link Service Accept message modified to include the
OLZ short message format indicator 408.

FIG. 5 illustrates an embodiment of zone distribution
message 500 sent by the controlling switch 104 to each data
forwarder 106a, 1065 providing information on changes to
the one large zone configuration including: message code
502 identifying the message; an originating data forwarder
504 that generated and sent the zone distribution message;
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the destination data forwarder 506 to receive the message
500; and a peering descriptor 600 providing a list of entries
of active end devices included in the one large zone. In a
Fibre Channel implementation, the zone distribution mes-
sage 500 may comprise a N_Port_ID and Zoning ACL
Distribution (NPZD) Switch Internal Link Service
(SW_ILS). Alternatively, the zone distribution message 500
may comprise an Active Zoning ACL Distribution (AZAD)
message to report changes to the members of the zone for
data forwarders already in the one large zone.

FIG. 6 illustrates an embodiment of the peering descriptor
600 included in the zone distribution message 500, and
including a tag value 602 identifying the peering descriptor;
a number of peering entries 604; and one or more peering
entries 700,, 700, . . . 700, for each of the n end devices
logged in through the data forwarders 1064, 1065

FIG. 7 illustrates an embodiment of a peering entry 700,
for one of the end devices ports logged in through on one of
the data forwarders 106a, 1065 including a principal port
identifier (ID) 702 identifying the end device for which the
information of the peering entry 700, is provided; a one large
zone (OLZ) flag 704 indicating whether the OLZ short
message format is being used, and if set that the principal
port 702 can communicate with any port in the one large
zone; and n—1 entries 706,,706, . . . 706,,_, for each peer port
1D, identifying a port with which the principal port 702
connects. With the peering entry 700,, if the OLZ flag 704
is set indicating the OLZ short message format is being used,
then no data would be provided for the peer ports 706,,
706, . . . 706, , because the principal port 702 can connect
to all ports in the one large zone. Otherwise, if the OLZ flag
704 does not indicate that the OLZ short message format is
used, then the peering descriptor includes the peering entries
706,, 706, . . . 706,,_,. In this way, the OLZ short message
format allows considerable space to be saved in the peering
entry 700, and the zone distribution message 500 in distrib-
uted switches having many data forwarders and hundreds of
ports because the peering entry 700, does not need to identify
all the ports on the data forwarders, saving a considerable
amount of bytes in the zone distribution message 500.

In one embodiment, if there are n ports in the one large
zone, then the peering descriptor 600 includes n peering
entries 700, . .. 700, one for each port, where each peering
entry 700, . . . 700, for each of the ports, identified in the
principal port ID 702, includes n-1 peer port IDs 706 . . .
706,, , if the OLZ short message format is not supported. In
this way, if the OLZ short message format is supported, then
by eliminating the peer port IDs, the message does not need
to include the bytes for n*(n-1) peer port IDs.

The data structures shown in FIGS. 2-7 are shown to have
certain fields of information. In further embodiments, these
data structures may include additional fields, fewer fields
than shown, and different fields or combine the information
from multiple of the described fields into fewer fields or to
expand the information in certain fields into a greater
number of fields.

FIG. 8 illustrates an embodiment of operations performed
by the switch controller 120 when discovering a data for-
warder 1064, 1065 to register the discovered data forwarder
and discover whether the new data forwarder supports the
OLZ short message format. Upon (at block 800) the switch
controller 120 initiating operations to register a discovered
data forwarder 106a, 1065, the switch controller 120 sends
(at block 802) a member distribution message 300 to the
discovered data forwarder 1064, 1065 including a feature
descriptor 308 including a field for an OLZ indicator indi-
cating that the OLZ short message format is supported.
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Upon the data forwarder 106a, 1065 receiving (at block 804)
the membership distribution message 300, if the DF con-
troller 1264, 1265 does not recognize or support (at block
804) the feature descriptor 308, then the DF controller 126a,
1265 generates (at block 806) an accept response 400
without setting any information for the feature descriptor
408 because it is not supported, i.e., it ignores the field for
the feature descriptor 408.

Otherwise, if (at block 804) the DF controller 126a, 1265
recognizes the feature descriptor 308, then the DF controller
126a, 1265 determines (at block 808) whether the OLZ
indicator in the feature descriptor 408 indicates that the
sending controlling switch 104 supports the OLZ short
message format. If not, control proceeds to block 806 to
return the accept response 400 without indicating in the
feature descriptor 308 that the short message format is
supported. Otherwise, if (at block 808) the controlling
switch 104 supports the OLZ short message format, then the
DF controller 1264, 1265 sets (at block 810) an indicator in
the data forwarder 1064, 1065 that the controlling switch
104 supports the OLZ message format. If (at block 812) the
data forwarder 106a, 1065 supports the OLZ short message
format, then the DF controller 1264, 1265 sets (at block 814)
the OLZ indicator in the feature descriptor 408 in the accept
response 400 to indicate that the OLZ short message format
is supported. The accept response 400 with the set OLZ
indicator in the feature descriptor 408 is generated (at block
816). The accept response generated at block 806 or 816 is
sent (at block 818) back to the controlling switch 104 that
sent the member distribution message 300. If (at block 812)
the data forwarder 1064, 1065 does not support the OLZ
message format, then control proceeds to block 806.

Upon (at block 820) the switch controller 120 determining
that the feature descriptor 408 in the accept response 400
does not indicate that the OLZ short message format is
supported at the sending data forwarder 106a, 1065, the
switch controller 120 indicates (at block 822) in the OLZ
setting 204 in the data forwarder entry 200, in the data
forwarder information 200 for the sending data forwarder
106a, 1065 that the OLZ short message format is not
supported for that sending data forwarder 1064, 1065 Oth-
erwise, the switch controller 120 indicates (at block 824) in
the OLZ setting 204 in the data forwarder entry 200; in the
data forwarder information 200 for the sending data for-
warder 1264, 1265 that the OLZ short message format is
supported for that sending data forwarder 106a, 1065.

FIG. 9 illustrates an embodiment of operations performed
by the switch controller 120 upon detecting a change in the
state of end devices 112a, 1125, 112¢, 112d connected to the
ports 108a, 1085, 108¢, 1084 on the data forwarders 106a,
1065, such as addition and deletion of end devices, to
distribute information on the new zone configuration to the
data forwarders 126a, 1265. Upon detecting (at block 900)
a change to the end devices connected to the data forwarders
106a, 1065 in the one large zone, the switch controller 120
performs a loop at blocks 902 through 916 of the operations
at blocks 904 through 914 for each of the data forwarders
126a, 1265 (DF,) with end devices logged into the control-
ling switch 104. At block 904, a zone distribution message
500 is generated identifying the data forwarder DF, to
receive the message 500 as the destination data forwarder
506 and identifying the sending controlling switch 104 as
the originating controlling switch 504. A peering descriptor
600 is generated (at block 906) to include in the zone
distribution message 500, which includes a peering entry
700, for each port logged in through one of the data for-
warders in the one large zone. The switch controller 120 may
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determine the data forwarders in the one large zone, i.e., all
data forwarders 1264, 1265 with end devices logged into the
controlling switch 104, in the data forwarder information
200.

If (at block 908) the data forwarder entry 200, indicates
that the data forwarder DF, supports the OLZ short message
format as indicated in the OLZ setting 204 for the entry 200,,
then the switch controller 120 sets (at block 910) the OLZ
flag 704 in each of the peering entries 700, . . . 700, to
indicate that the OLZ short message format is being used.
When the flag 704 indicates that OLZ short message format
is being used, then the switch controller 120 does not include
fields and information for each of the peer port IDs
706, ...706,_, in each of the n peering entries 700, . .. 700,
for the n ports because the OLZ flag 704 indicates that the
OLZ short message format is being used for the data
forwarder DF,.

Otherwise, if (at block 908) the data forwarder DF, being
considered does not support the OLZ short message format
indicated in the OLZ setting 204 for the entry 200,, then the
switch controller 120 includes (at block 912) a list of peer
ports IDs 706, . . . 706, , in each of the peering entries
700, . .. 700, identifying end devices in the one large zone
with which the other end devices can communicate. The
OLZ flag 704 may also be set to indicate that the short
message format is not being used. The generated zone
distribution message 500 with or without the peer port IDs
706, ...706,_,,1.e., long or not long, is then sent to the data
forwarder DF,.

In this way the zone distribution message 500 has one of
two message formats depending on whether the OLZ flag
704 for the data forwarder DF, indicates whether the OLZ
short message format is used. In a first short message format
where the OLZ flag 704 indicates that the OLZ short
message format is used, the zone distribution message 500
does not include the list of n—-1 peer ports IDs 706, ... 706, ,
in each of the n peering entries 700, . . . 700,,, which saves
considerable number of bytes in the message 500. The
number of bytes that are saved would comprise the number
of bytes in each of the peer port IDs 706, . . . 706,,_, times
the number of peering entries 700, . . . 700 , e.g., n*(n-1)
entries. If each peer port ID field is four bytes and there are
hundreds of ports, then the short message format can save a
considerable number of bytes. In a second long message
format where the OLZ flag 704 indicates that the OLZ short
message format is not used, then the zone distribution
message 500 includes the peer ports ID fields 706, ... 706,,_,
in each of the peering entries 700, . . . 700,,.

FIG. 10 illustrates an embodiment of a distributed switch
1000 including a primary controlling switch 1002a and a
secondary controlling switch 10025 directly linked to data
forwarders 1004a and 10045. Additional data forwarders
1004¢ and 10044 are directly linked to data forwarders
10044 and 10045, but not directly linked to the ports of the
controlling switches 10024, 100256. The links between the
forwarders 10024, 10025, 10044, 10045, 1004¢, and 10044
may comprise A_Port links in a Fibre Channel implemen-
tation. FIG. 10 illustrates a cascaded data forwarder envi-
ronment, where there are multiple levels of data forwarders
connected to one another. The controlling switches 1002a,
10025 may include the architecture described with respect to
the controlling switch 104 and the data forwarders 1004a,
10045, 1004¢, 10044 may include the architecture described
with respect to the data forwarders 1064, 1065 in FIG. 1.

FIG. 11 is an alternative embodiment of operations per-
formed by the controlling switch 1002a, 10025 to provide
information on the zone to the forwarders 1004a, 10045 in
the distributed switch 1000. Upon detecting (at block 1100)

10

15

20

25

30

35

40

45

50

55

60

65

8

a change to the data forwarders included in the one large
zone managed by the controlling switches 1002a, 10025, the
primary controlling switch 1002a generates (at block 1104),
for each data forwarder discovered by and directly or
indirectly connected to the controlling switch 10024, 10025
in the one large zone, a message, such as an exchange link
parameter message (ELP) in Fibre Channel embodiments,
including a flag indicating that the OLZ short message
format is supported and sends (at block 1106) the generated
messages to the data forwarders 1106. In alternative embodi-
ments, the message may be in a format other than the Fibre
Chanel ELP format.

FIG. 12 illustrates an embodiment of operations per-
formed by the data forwarders 1004a and 10045 receiving
the ELP message from the primary controlling switch 1002«
to process the ELP message indicating the OLZ feature
setting. Upon receiving (at block 1200) the ELP message
including the OLZ flag, if (at block 1202) the OLZ flag in
the message indicates that the OLZ short message format is
supported and the data forwarder supports the OLZ short
message format, then the data forwarder 1002q, 10025
returns (at block 1204) an accept response message indicat-
ing that the OLZ short message format is supported at the
sending data forwarder 1002a, 10025. Otherwise, if (at
block 1202) the OLZ short message format is not supported,
then the data forwarder 1002a, 10025 returns (at block 1206)
an accept response message with or without providing
information for the OLZ indicator, which absence of infor-
mation may indicate that the short message format is not
supported at the sending data forwarder 10024, 10025. A
data forwarder 1004a, 10045 being directly linked to other
data forwarders, e.g., 1004¢, 1004d, may further send (at
block 1208), for each data forwarder 1004¢, 10044 directly
linked to the receiving data forwarder 1004a, 10045, the
ELP message indicating that the OLZ short message format
is supported. In this way, a data forwarder linked to other
data forwarders sends the ELP message providing informa-
tion on the support for the OLZ short message format to the
directly linked data forwarders to ensure the information is
disseminated to data forwarders not directly linked to the
controlling switches 10024, 10025. There may be additional
data forwarders directly linked to the data forwarders 1004c¢,
10044, and in such case the data forwarders 1004¢, 10044
would need to send the ELP message to the below data
forwarders to obtain information on whether those further
below linked data forwarders support the OLZ short mes-
sage format.

FIG. 13 illustrates an embodiment of operations per-
formed by the data forwarders 1002a, 10025 that sent the
ELP message indicating the OLZ short message format
support to lower linked data forwarders 1004a, 10045,
1004¢, 10044 to return the information from the lower
linked data forwarders 1004a, 10045, 1004¢, 10044 back up
to the controlling switch 10024, 10026 downward data
forwarders disseminate the information downward. Upon
the data forwarder 1004a, 10045 receiving (at block 1300)
an accept response from the lower linked data forwarder
1004¢, 10044, not directly linked to the controlling switches
10024, 10025, from the ELP message sent according to the
operations of FIG. 12, if the accept response indicates (at
block 1302) that the OLZ short message format is supported,
then the data forwarder 1004a, 10045 returns (at block 1304)
a reachability notification to the primary controlling switch
1002¢ indicating that the OLZ short message format is
supported. If the accept response indicates (at block 1302)
that OLZ short message format is not supported, then the
data forwarder 1004a, 10045 returns (at block 1304) a
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reachability notification to the primary controlling switch
10024 indicating that the OLZ short message format is not
supported. The reachability notification may further indicate
the local port on the data forwarder 1004a, 10024 and the
port on the linked data forwarder 1004¢, 10044.

With the operations of FIGS. 11-13, the primary control-
ling switch 10024 receives information on those data for-
warders 1004a, 10045, 1004c¢, 10044 that support the OLZ
short message format, including for data forwarders 1004c,
10044 that are not directly linked to ports on the controlling
switches 1002a, 10025. The primary controlling switch
10024 can then update the data forwarder information 200
on those data forwarders 1004a, 10045, 1004¢, 10044 that
support the OLZ short message format. This allows the
controlling switches 104, 1002a, 10025 to generate zone
distribution messages 500 having peering entries 700, . . .
700,, with the OLZ flag 704 set to indicate the OLZ short
message format which indicates that the peering entries
700, . . . 700, do not include the peer port IDs 706, . . .
706, ,. This elimination of the peer port IDSs saves con-
siderable space in the zone distribution message 500. Oth-
erwise, if the OLZ short message format 204 in the data
forwarder information 200, for a data forwarder 126a, 1265,
1004a, 10045, 1004¢, 10044 indicates that the OLZ short
message format is not supported, then the controlling switch
104, 1002a, 10025 needs to separately include all the peer
port IDs 706, . . . 706, in each of the peering entries
700, . .. 700,, which greatly increases the size of the zone
distribution message 500 in one large zone having hundreds
of data forwarders.

The present invention may be a system, a method, and/or
a computer program product. The computer program prod-
uct may include a computer readable storage medium (or
media) having computer readable program instructions
thereon for causing a processor to carry out aspects of the
present invention.

The computer readable storage medium can be a tangible
device that can retain and store instructions for use by an
instruction execution device. The computer readable storage
medium may be, for example, but is not limited to, an
electronic storage device, a magnetic storage device, an
optical storage device, an electromagnetic storage device, a
semiconductor storage device, or any suitable combination
of the foregoing. A non-exhaustive list of more specific
examples of the computer readable storage medium includes
the following: a portable computer diskette, a hard disk, a
random access memory (RAM), a read-only memory
(ROM), an erasable programmable read-only memory
(EPROM or Flash memory), a static random access memory
(SRAM), a portable compact disc read-only memory (CD-
ROM), a digital versatile disk (DVD), a memory stick, a
floppy disk, a mechanically encoded device such as punch-
cards or raised structures in a groove having instructions
recorded thereon, and any suitable combination of the fore-
going. A computer readable storage medium, as used herein,
is not to be construed as being transitory signals per se, such
as radio waves or other freely propagating electromagnetic
waves, electromagnetic waves propagating through a wave-
guide or other transmission media (e.g., light pulses passing
through a fiber-optic cable), or electrical signals transmitted
through a wire.

Computer readable program instructions described herein
can be downloaded to respective computing/processing
devices from a computer readable storage medium or to an
external computer or external storage device via a network,
for example, the Internet, a local area network, a wide area
network and/or a wireless network. The network may com-
prise copper transmission cables, optical transmission fibers,
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wireless transmission, routers, firewalls, switches, gateway
computers and/or edge servers. A network adapter card or
network interface in each computing/processing device
receives computer readable program instructions from the
network and forwards the computer readable program
instructions for storage in a computer readable storage
medium within the respective computing/processing device.

Computer readable program instructions for carrying out
operations of the present invention may be assembler
instructions, instruction-set-architecture (ISA) instructions,
machine instructions, machine dependent instructions,
microcode, firmware instructions, state-setting data, or
either source code or object code written in any combination
of one or more programming languages, including an object
oriented programming language such as Java, Smalltalk,
C++ or the like, and conventional procedural programming
languages, such as the “C” programming language or similar
programming languages. The computer readable program
instructions may execute entirely on the user’s computer,
partly on the user’s computer, as a stand-alone software
package, partly on the user’s computer and partly on a
remote computer or entirely on the remote computer or
server. In the latter scenario, the remote computer may be
connected to the user’s computer through any type of
network, including a local area network (LAN) or a wide
area network (WAN), or the connection may be made to an
external computer (for example, through the Internet using
an Internet Service Provider). In some embodiments, elec-
tronic circuitry including, for example, programmable logic
circuitry, field-programmable gate arrays (FPGA), or pro-
grammable logic arrays (PLA) may execute the computer
readable program instructions by utilizing state information
of'the computer readable program instructions to personalize
the electronic circuitry, in order to perform aspects of the
present invention.

Aspects of the present invention are described herein with
reference to flowchart illustrations and/or block diagrams of
methods, apparatus (systems), and computer program prod-
ucts according to embodiments of the invention. It will be
understood that each block of the flowchart illustrations
and/or block diagrams, and combinations of blocks in the
flowchart illustrations and/or block diagrams, can be imple-
mented by computer readable program instructions.

These computer readable program instructions may be
provided to a processor of a general purpose computer,
special purpose computer, or other programmable data pro-
cessing apparatus to produce a machine, such that the
instructions, which execute via the processor of the com-
puter or other programmable data processing apparatus,
create means for implementing the functions/acts specified
in the flowchart and/or block diagram block or blocks. These
computer readable program instructions may also be stored
in a computer readable storage medium that can direct a
computer, a programmable data processing apparatus, and/
or other devices to function in a particular manner, such that
the computer readable storage medium having instructions
stored therein comprises an article of manufacture including
instructions which implement aspects of the function/act
specified in the flowchart and/or block diagram block or
blocks.

The computer readable program instructions may also be
loaded onto a computer, other programmable data process-
ing apparatus, or other device to cause a series of operational
steps to be performed on the computer, other programmable
apparatus or other device to produce a computer imple-
mented process, such that the instructions which execute on
the computer, other programmable apparatus, or other
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device implement the functions/acts specified in the flow-
chart and/or block diagram block or blocks.

The flowchart and block diagrams in the Figures illustrate
the architecture, functionality, and operation of possible
implementations of systems, methods, and computer pro-
gram products according to various embodiments of the
present invention. In this regard, each block in the flowchart
or block diagrams may represent a module, segment, or
portion of instructions, which comprises one or more
executable instructions for implementing the specified logi-
cal function(s). In some alternative implementations, the
functions noted in the block may occur out of the order noted
in the figures. For example, two blocks shown in succession
may, in fact, be executed substantially concurrently, or the
blocks may sometimes be executed in the reverse order,
depending upon the functionality involved. It will also be
noted that each block of the block diagrams and/or flowchart
illustration, and combinations of blocks in the block dia-
grams and/or flowchart illustration, can be implemented by
special purpose hardware-based systems that perform the
specified functions or acts or carry out combinations of
special purpose hardware and computer instructions.

The terms “an embodiment”, “embodiment”, “embodi-
ments”, “the embodiment”, “the embodiments”, “one or
more embodiments”, “some embodiments”, and “one
embodiment” mean “one or more (but not all) embodiments
of the present invention(s)” unless expressly specified oth-
erwise.

The terms “including”, “comprising”, “having” and varia-
tions thereof mean “including but not limited to”, unless
expressly specified otherwise.

The enumerated listing of items does not imply that any
or all of the items are mutually exclusive, unless expressly
specified otherwise.

The terms “a”, “an” and “the” mean “one or more”, unless
expressly specified otherwise.

Devices that are in communication with each other need
not be in continuous communication with each other, unless
expressly specified otherwise. In addition, devices that are in
communication with each other may communicate directly
or indirectly through one or more intermediaries.

A description of an embodiment with several components
in communication with each other does not imply that all
such components are required. On the contrary a variety of
optional components are described to illustrate the wide
variety of possible embodiments of the present invention.

When a single device or article is described herein, it will
be readily apparent that more than one device/article
(whether or not they cooperate) may be used in place of a
single device/article. Similarly, where more than one device
or article is described herein (whether or not they cooperate),
it will be readily apparent that a single device/article may be
used in place of the more than one device or article or a
different number of devices/articles may be used instead of
the shown number of devices or programs. The functionality
and/or the features of a device may be alternatively embod-
ied by one or more other devices which are not explicitly
described as having such functionality/features. Thus, other
embodiments of the present invention need not include the
device itself.

The foregoing description of various embodiments of the
invention has been presented for the purposes of illustration
and description. It is not intended to be exhaustive or to limit
the invention to the precise form disclosed. Many modifi-
cations and variations are possible in light of the above
teaching. It is intended that the scope of the invention be
limited not by this detailed description, but rather by the
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claims appended hereto. The above specification, examples
and data provide a complete description of the manufacture
and use of the composition of the invention. Since many
embodiments of the invention can be made without depart-
ing from the spirit and scope of the invention, the invention
resides in the claims herein after appended.

What is claimed is:

1. A computer program product for managing a control-
ling switch coupled to data forwarders having ports with
which end devices are coupled in a network, the computer
program product comprising a computer readable storage
medium, wherein the computer readable storage medium is
not a transitory signal per se, the computer readable storage
medium having computer readable program code embodied
therein that executes to perform operations, the operations
comprising:

implementing one large zone for the end devices coupled

to the ports of the data forwarders, wherein in the one
large zone all the end devices coupled to the data
forwarders can communicate with each other;

for each of the data forwarders coupled to the controlling

switch, performing operations, the operations compris-

ing:

determining whether the data forwarder supports a
short message format, wherein the short message
format comprises a peering descriptor having a plu-
rality of peering entries corresponding to respective
end devices coupled to respective ports of a respec-
tive data forwarder;

generating a first formatted zoning distribution mes-
sage in the short message format identifying the data
forwarder and ports on the data forwarders in the one
large zone to which end devices are connected in
response to determining that the data forwarder
supports the short message format;

generating a second formatted zoning distribution mes-
sage identifying the data forwarder and the ports on
the data forwarders in the one large zone and addi-
tional fields of information on the ports on the data
forwarders in the one large zone not included in the
first formatted zoning distribution message in
response to determining that the data forwarder does
not support the short message format; and

sending the generated first formatted or second format-
ted zoning distribution message to the data for-
warder.

2. The computer program product of claim 1, wherein the
second formatted zoning distribution message includes for
each of the ports in the one large zone on which an end
device is connected a peering entry identifying each of other
ports in the one large zone with which the end device on the
port, for which the peering entry is provided, can commu-
nicate with in the one large zone.

3. The computer program product of claim 2, wherein the
first formatted zoning distribution message includes in the
peering entry for each of the ports in the one large zone to
which an end device is connected a flag indicating that the
port for which the peering entry is provided can communi-
cate with all ports in the one large zone having connected
end devices; and

wherein respective peering entries in the first formatted

zoning distribution message do not identify respective
peer ports to a respective port of the data forwarder to
which an end device is connected for which a respec-
tive peering entry is provided.

4. The computer program product of claim 3, wherein the
second formatted zoning distribution message includes in
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the peering entry a field identifying each port having the
connected end device in the one large zone with which the
port, for which the peering entry is provided, can commu-
nicate.

5. The computer program product of claim 1, wherein the
operations further comprise:

maintaining, for each data forwarder coupled to the con-

trolling switch, information indicating whether the data
forwarder supports the short message format, wherein
the data forwarder information is used to determine
whether each data forwarder supports the short mes-
sage format.

6. The computer program product of claim 1, wherein the
operations further comprise:

sending a membership distribution message to a discov-

ered data forwarder indicating the short message format
is supported;
receiving an accept response including a field of infor-
mation indicating whether the discovered data for-
warder supports the short message format; and

indicating in data forwarder information for the discov-
ered data forwarder that the discovered data forwarder
supports or does not support the short message format
based on indication in the field of information in the
accept response.
7. The computer program product of claim 1, wherein the
operations further comprise:
sending a message to a first data forwarder of the data
forwarders in the network indicating that the short
message format is supported, wherein a first port on the
first data forwarder is connected to a port on the
controlling switch and a port on a second data for-
warder is connected to a second port on the first data
forwarder, wherein no second data forwarder port is
directly connected to a port on the controlling switch;

receiving from the first data forwarder an accept response
indicating whether the first data forwarder supports the
short message format; and

indicating in data forwarder information for the first data

forwarder that the first data forwarder supports or does
not support the short message format based on whether
the accept response indicates whether the short mes-
sage format is accepted.

8. The computer program product of claim 7, wherein the
message comprise a first message and the accept response
comprises a first accept response, wherein the first data
forwarder sends a second message indicating that the first
data forwarder supports the short message format, and
wherein the first data forwarder receives a second accept
response from the second data forwarder indicating whether
the second data forwarder supports the short message for-
mat, wherein the operations further comprise:

receiving a reachability message from the first data for-

warder identifying the second data forwarder and indi-
cating whether the second data forwarder supports the
short message format.

9. A computer program product for managing data for-
warders having ports with which end devices and a control-
ling switch are coupled in a network, the computer program
product comprising a computer readable storage medium,
wherein the computer readable storage medium is not a
transitory signal per se, the computer readable storage
medium having computer readable program code embodied
therein that executes to perform operations, the operations
comprising:

receiving a message from the controlling switch to com-

municate in a one large zone configuration, wherein in

10

20

30

35

40

45

50

55

60

14

the one large zone all the end devices coupled to the
ports of the data forwarders can communicate with
each other, wherein the message comprises a member-
ship distribution message received in response to being
discovered by the controlling switch;
receiving a zone distribution message identifying all the
ports in the data forwarders coupled to the controlling
switch communicating in the one large zone and
including a peering entry for each of the ports on the
data forwarders, wherein the peering entry for each of
the ports includes a flag indicating that entries for other
of the ports on the data forwarders are not listed;

determining whether the message indicates that a short
message format is supported;

generating an accept response indicating that the short

message format is supported in response to determining
that the message indicates that the short message for-
mat is supported; and
returning the accept response to the controlling switch.
10. The computer program product of claim 9, wherein
the message comprises a first message, wherein the accept
response comprises a first accept response, wherein the
operations further comprise:
communicating with the controlling switch on a first port
directly linked to a port on the controlling switch;

communicating with a second data forwarder on a second
port linked to a port on the second data forwarder,
wherein the second data forwarder port is directly
connected to a port on the controlling switch;

sending a second message to the second data forwarder
indicating that the short message format is supported;

receiving a second accept response from the second data
forwarder indicating including a field of information to
indicate whether the short message format is supported;
and

sending a reachability message to the controlling switch

identifying the second data forwarder and indicating
whether the second data forwarder supports the short
message format.

11. The computer program product of claim 9, wherein the
short message format comprises a peering descriptor having
aplurality of peering entries corresponding to respective end
devices coupled to respective ports of respective data for-
warders in the one large zone; and

wherein respective peering entries in the short message

format do not identify respective peer ports to a respec-
tive port of a respective data forwarder to which an end
device is connected for which a respective peering
entry is provided.

12. A system coupled in a network to data forwarders
having ports with which end devices are coupled, compris-
ing:

a processor; and

a computer readable storage medium having computer

readable program code executed by the processor to
perform operations, the operations comprising:
implementing one large zone for the end devices
coupled to the ports of the data forwarders, wherein
in the one large zone all the end devices coupled to
the data forwarders can communicate with each
other;
for each of the coupled data forwarders, performing
operations, the operations comprising:
determining whether the data forwarder supports a
short message format wherein the short message
format comprises a peering descriptor having a
plurality of peering entries corresponding to
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respective end devices coupled to respective ports
of a respective data forwarder in the one large
zone;

generating a first formatted zoning distribution mes-
sage in the short message format identifying the
data forwarder and ports on the data forwarders in
the one large zone to which end devices are
connected in response to determining that the data
forwarder supports the short message format;

generating a second formatted zoning distribution
message identifying the data forwarder and the
ports on the data forwarders in the one large zone
and additional fields of information on the ports on
the data forwarders in the one large zone not
included in the first formatted zoning distribution
message in response to determining that the data
forwarder does not support the short message
format; and

sending the generated first formatted or second for-
matted zoning distribution message to the data
forwarder.

13. The system of claim 12, wherein the second formatted
zoning distribution message includes for each of the ports in
the one large zone on which an end device is connected a
peering entry identifying each of other ports in the one large
zone with which the end device on the port, for which the
peering entry is provided, can communicate with in the one
large zone.

14. The system of claim 13, wherein the first formatted
zoning distribution message includes in the peering entry for
each of the ports in the one large zone to which an end
device is connected a flag indicating that the port for which
the peering entry is provided can communicate with all ports
in the one large zone having connected end devices; and

wherein respective peering entries in the short message

format do not identify respective peer ports to a respec-
tive port of the data forwarder to which an end device
is connected for which a respective peering entry is
provided.

15. The system of claim 12, wherein the operations further
comprise:

maintaining, for each coupled data forwarder, information

indicating whether the data forwarder supports the
short message format, wherein the data forwarder
information is used to determine whether each data
forwarder supports the short message format.

16. A system having ports with which end devices and a
controlling switch are coupled in a network, wherein the
network further includes data forwarders, comprising:

a processor; and

a computer readable storage medium having computer

readable program code embodied therein executed by

the processor to perform operations, the operations

comprising:

receiving a message from the controlling switch to
communicate in a one large zone configuration,
wherein in the one large zone all the end devices
coupled to the ports of the data forwarders can
communicate with each other, wherein the message
comprises a membership distribution message
received in response to being discovered by the
controlling switch;

receiving a zone distribution message identifying all
the ports in the data forwarders coupled to the
controlling switch communicating in the one large
zone and including a peering entry for each of the
ports on the data forwarders, wherein the peering
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entry for each of the ports includes a flag indicating
that entries for other of the ports on the data for-
warders are not listed;
determining whether the message indicates that a short
message format is supported;
generating an accept response indicating that the short
message format is supported in response to deter-
mining that the message indicates that the short
message format is supported; and
returning the accept response to the controlling switch.
17. The system of claim 16, wherein the message com-
prises a first message, wherein the accept response com-
prises a first accept response, wherein the operations further
comprise:
communicating with the controlling switch on a first port
directly linked to a port on the controlling switch;

communicating with a second data forwarder on a second
port linked to a port on the second data forwarder,
wherein the second data forwarder port is directly
connected to a port on the controlling switch;

sending a second message to the second data forwarder
indicating that the short message format is supported;

receiving a second accept response from the second data
forwarder indicating including a field of information to
indicate whether the short message format is supported;
and

sending a reachability message to the controlling switch

identifying the second data forwarder and indicating
whether the second data forwarder supports the short
message format.

18. The system of claim 16, wherein the short message
format comprises a peering descriptor having a plurality of
peering entries corresponding to respective end devices
coupled to respective ports of respective data forwarders in
the one large zone; and

wherein respective peering entries in the short message

format do not identify respective peer ports to a respec-
tive port of a respective data forwarder to which an end
device is connected for which a respective peering
entry is provided.

19. A method performed by a controlling switch coupled
to data forwarders having ports with which end devices are
coupled in a network, comprising:

implementing one large zone for the end devices coupled

to the ports of the data forwarders, wherein in the one
large zone all the end devices coupled to the data
forwarders can communicate with each other;

for each of the data forwarders coupled to the controlling

switch, performing operations, the operations compris-

ing:

determining whether the data forwarder supports a
short message format, wherein the short message
format comprises a peering descriptor having a plu-
rality of peering entries corresponding to respective
end devices coupled to respective ports of a respec-
tive data forwarder in the one large zone;

generating a first formatted zoning distribution mes-
sage in the short message format identifying the data
forwarder and ports on the data forwarders in the one
large zone to which end devices are connected in
response to determining that the data forwarder
supports the short message format;

generating a second formatted zoning distribution mes-
sage identifying the data forwarder and the ports on
the data forwarders in the one large zone and addi-
tional fields of information on the ports on the data
forwarders in the one large zone not included in the
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first formatted zoning distribution message in
response to determining that the data forwarder does
not support the short message format; and

sending the generated first formatted or second format-
ted zoning distribution message to the data for-
warder.

20. The method of claim 19, wherein the second formatted
zoning distribution message includes for each of the ports in
the one large zone on which an end device is connected a
peering entry identifying each of other ports in the one large
zone with which the end device on the port, for which the
peering entry is provided, can communicate with in the one
large zone.

21. The method of claim 20, wherein the first formatted
zoning distribution message includes in the peering entry for
each of the ports in the one large zone to which an end
device is connected a flag indicating that the port for which
the peering entry is provided can communicate with all ports
in the one large zone having connected end devices; and

wherein respective peering entries in the short message

format do not identify respective peer ports to a respec-
tive port of the data forwarder to which an end device
is connected for which a respective peering entry is
provided.

22. The method of claim 19, further comprising:

maintaining, for each data forwarder coupled to the con-

trolling switch, information indicating whether the data
forwarder supports the short message format, wherein
the data forwarder information is used to determine
whether each data forwarder supports the short mes-
sage format.

23. A method performed by data forwarders having ports
with which end devices and a controlling switch are coupled
in a network, comprising:

receiving a message from the controlling switch to com-

municate in a one large zone configuration, wherein in
the one large zone all the end devices coupled to the
ports of the data forwarders can communicate with
each other, wherein the message comprises a member-
ship distribution message received in response to being
discovered by the controlling switch;

receiving a zone distribution message identifying all the

ports in the data forwarders coupled to the controlling
switch communicating in the one large zone and
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including a peering entry for each of the ports on the
data forwarders, wherein the peering entry for each of
the ports includes a flag indicating that entries for other
of the ports on the data forwarders are not listed;

determining whether the message indicates that a short
message format is supported;

generating an accept response indicating that the short
message format is supported in response to determining
that the message indicates that the short message for-
mat is supported; and

returning the accept response to the controlling switch.

24. The method of claim 23, wherein the message com-
prises a first message, wherein the accept response com-
prises a first accept response, further comprising:

communicating with the controlling switch on a first port
directly linked to a port on the controlling switch;

communicating with a second data forwarder on a second
port linked to a port on the second data forwarder,
wherein the second data forwarder port is directly
connected to a port on the controlling switch;

sending a second message to the second data forwarder
indicating that the short message format is supported;

receiving a second accept response from the second data
forwarder indicating including a field of information to
indicate whether the short message format is supported;
and

sending a reachability message to the controlling switch
identifying the second data forwarder and indicating
whether the second data forwarder supports the short
message form.

25. The method of claim 23, wherein the short message
format comprises a peering descriptor having a plurality of
peering entries corresponding to respective end devices
coupled to respective ports of respective data forwarders in
the one large zone; and

wherein respective peering entries in the short message
format do not identify respective peer ports to a respec-
tive port of a respective data forwarder to which an end
device is connected for which a respective peering
entry is provided.
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